ABSTRACT
INTRODUCTION
Head trauma patients typically suffer from severe consciousness disorder and dysphagia after surgery. This directly affects nutritional intake (17) , can result in malnutrition, and can cause a variety of complications, including death (16). Therefore, in clinical practice nutritional support is being increasingly used. Effective nutritional support can accelerate patient recovery and reduce complications (2) . Two methods of supportive nutritional care exist: enteral nutritional (EN) support (3) , and parenteral nutritional (PN) support (8). Our study evaluated which method improves the patients' outcomes. We conducted a retrospective analysis of 120 randomly selected patients for from January to December 2012. Our data indicate that EN support was superior to PN support.
MATERIAL and METHODS

Patients
We randomly divided 120 head trauma patients into two groups: those receiving EN and those receiving PN support (60 patients in each group). All patients were administered supportive nutrition for 1 month starting 48 h after surgery. The EN group included 33 men and 27 women with a mean age of 52.3 ± 2.5 years (range 43-72 years), and the PN group included 31 men and 29 women with a mean age of 53.1 ± 3.7 years (range 45-73 years). The Nutritional Risk Screening (NRS 2002) was used to score the patients as 0-6, based on whether their nutritional risk were absent, mild, moderate, or severe. Patients with a total score of ≥3 were classified as nutritionally at risk and thus as requiring nutritional support. This study was conducted in accordance with the declaration of Helsinki. This study was conducted with approval from the Ethics Committee of Zhengzhou University. Written informed consent was obtained from all participants.
Nutritional Support
Enteral nutritional support group
A nasogastric tube was placed into the patients' stomachs before or after surgery, and nutritional support was initiated 48 h after brain surgery. A total of 45 g of full nutrients with fiber were added to 170 mL water at the first time (total volume 200 mL). Patients were fed 6-7 times daily by nasal feeding. If the patients had poor gastrointestinal function, digestible nutrient agents such as amino acids were used to feed the patients. Besides, according to physical condition, proper requirement was necessary for patients. Patients were required to raise their heads at an angle of about 30 degrees during EN feeding in case of bucking or pulmonary infection. If the patients' gastric juices exceeded 200 mL, nasal feeding was discontinued.
Parenteral nutritional support group
PN support was administered through a central venous catheter at a steady speed for 24 h starting 48 h after surgery. The nutritional fluid included glucose, fat milk, multi amino acids, vitamins, and trace elements. Central venous catheter feeding was replaced by nasal feeding 7-8 days after surgery.
The proportion of the non-protein calorie content (protein, fat, glucose) was identical in the two groups with the exception of nitrogen, which was 155:1 in the EN and PN support groups.
Enteral Nutrition Liquid Selection
As different patients had different needs (e.g., some patients were hyperglycemic whereas others experienced stressrelated hyperglycemia), full nutrients of dietary fiber type were chosen for the patients. The selected diet was a comprehensive balanced diet and formulated according to the Dietary Reference Intake (DRI) standards (19) . The main nutrients included in the diet are shown in Table I .
Statistical Analysis
Statistical analysis was performed using the SPSS 17.0 software. All data are presented as means ± standard errors of the mean (SEM). A Student's t-test was used to compare differences between the two groups. A P value <0.05 denoted a significant statistical difference.
RESULTS
Complications
In the EN group, 13 patients (21.7%) suffered from complications. These included pulmonary infection (3 cases), renal failure (2 cases), heart failure (2 cases), pressure sores (2 cases), stress ulcers (1 case), and constipation (3 cases). In contrast, 32 patients (53.3%) presented with complications in the PN group, including pulmonary infection (7 cases), renal failure (4 cases), heart failure (5 cases), pressure sores (5 cases), stress ulcers (6 cases), and constipation (5 cases). We found that more patients had complications in the PN than the EN group, and this difference was statistically significant (P <0.05).
Physiological and Biochemical Indices
The physiological and biochemical indices in two groups are shown in Table II . One week after surgery, albumin (ALB), alanine aminotransferase (ALT), and blood glucose (GLU) levels were 39.6 ± 3.3 U/L, 51.4 ± 5.6 U/L, and 9.6 ± 5.2 mmol/L, respectively, in the EN group and 34.3 ± 3.4 U/L, 65.5 ± 6.1 U/L, and 15.1 ± 4.0 mmol/L, respectively, in the PN group. ALB levels were significantly higher in the EN than the PN group (p<0.05), whereas ALT and GLU levels were significantly lower (p<0.05).
Monitoring Time and Cost
Monitoring time and cost after surgery were 4.0 ± 1.2 days and 1.2 ± 1.0 thousand yuan, respectively, in the EN group and 6.2 ± 1.5 days and 1.8 ± 2.0 thousand yuan, respectively, in the PN group (Table III) . The monitoring time in the EN group was significantly shorter in the EN than the PN group (p<0.05), and the cost was significantly lower (p<0.05). (20) . Furthermore, patients suffer from impaired unconsciousness and dysphagia after surgery, causing inadequate nutritional intake and energy. Inadequate nutrition, resulting in malnutrition, impairs the patients' immune functions, which can lead to an increase in infections and complications, including death (4). A recent study indicated that the intestinal tract plays a crucial role in stress associated with severe diseases (18). After severe traumatic stress, EN support can ensure the integrity of the intestine mucosal structure and function (1), decrease the incidence of enterogenic infection (13) , and avoid the occurrence of intestinal mucosal nutritional damage caused by impaired immune function and decreased blood flow (14) . PN support often causes complications in patients with metabolic disorders (12) . It has been demonstrated that EN support was better for head trauma patients after surgery (16). The major purpose of early EN support is to provide energy to patients after brain surgery to protect their cells' normal metabolic function. Early EN support can change disease prognosis and decrease the incidence of complications to improve survival rates. Patients undergoing brain surgery were shown to suffer from impaired consciousness and nutritional deficiency and presented with complications such as pulmonary infection, organs failure, or stress ulcers (10). Our results indicate that early EN support improved the patients' nutritional status. EN is similar to the physiological process (5), reduces liver and renal damage, prevents bacterial infection in the intestinal tract (11), increases ALB, and decreases ALT and GLU levels. This process improves immune function and reduces the incidence of complications such as pulmonary infection, organ failure, and pressure sores. It can promote rapid postoperative recovery, with decreased monitoring time and cost. Thus, EN is superior to PN support (6) .
Head trauma patients after surgery have been shown to have weak gastrointestinal function and significantly looser cardiac sphincters than other trauma patients (21) . EN support is typically initiated 48 h after surgery, meaning that some patients might suffer from stress-related hyperglycemia (15) . Thus, full nutrients of dietary fiber type were properly chosen. First, little fiber was taken in by patients, and the nutritional intake doses were then gradually increased to physical doses (7). Glutamine was added to the diet to protect the gastric mucosa and promote defecation (9). In particular, some patients required not only EN but also PN support to ensure that adequate nutrition was provided for early head-injured patients after surgery. 
